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ABSTRACT

The link between income inequality and obesity in
Japan was evaluated. Income inequality of all 47 pre-
fectures of Japan as expressed by Gini coefficient was
obtained from National Statistics Center, Japan. The
rate of obesity (%) was also obtained from National
Nutrition Survey, Japan. The effect of income ine-
quality on obesity was evaluated by ecological study.
Income inequality as expressed by Gini coefficient
was 0.31 £ 0.01 and the rate of obesity was 31.6% +
5.6%. Gini coefficient was significantly and positively
correlated with the rate of obesity (r = 0490, p =
0.0005). Income inequality was might be associated
with therate of obesity in Japan.

Keywords: Income Inequality; Gini Coefficient; Obesity;
Ecological Study; Japan

1. INTRODUCTION

Obesity and its related diseases has become serious pro-
blem and public health challenge in Japan. For example,
30.3% in men and 21.5% in women were reported to be
obesity (Body mass index > 25 kg/m®) by the National
Nutrition Survey in Japan [1]. Therefore, proper manage-
ment of obesity is urgently required. It is well known that
obesity and its related conditions are closely related to
lifestyle such as exercise habits, diets habits, drinking ha-
bits and cigarette smoking [2-4]. However, the link be-
tween the income inequality and obesity still remains to
be investigated in Japan.

In this study, we investigated the effect of income ine-
quality on obesity in all 47 prefectures of Japan by eco-
logical study.
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2.METHODS
2.1. Income Inequality

Income inequality as expressed by Gini coefficient
(2009) was obtained by National Statistics Center, Japan
[5]. The Gini coefficient was used to measure income
differentials. It theoretically ranges from 0.0 (perfect
equality) to 1.0 (absolute inequality). Mathematically, the
Gini coefficient is equivalent to half the average absolute
difference between the incomes of any two households
randomly sampled for a population, and then normalized
to the mean [6].

2.2. The Rate of Obesity

The rate of obesity in men (%) in all 47 prefectures of
Japan was obtained from the National Nutrition Survey
by Ministry of Health, Labour and Welfare, Japan [7].
The rate was obesity was obtained from 2006 to 2010,
and was adjusted for age.

2.3. Statistical Analysis

A simple correlation analysis was used to test the sig-
nificance of the linear relationship among continuous
variables: p < 0.05 was considered to be statistically sig-
nificant.

3.RESULTS

Gini coefficient was 0.31 £ 0.01, and Okinawa prefecture,
which is located most southern part of Japan was the
highest (0.339) and Kyoto prefecture was the lowest
(0.274). The rate of obesity in men was 31.6% = 5.6%,
and Okinawa prefecture was the highest (45.2%) and
Yamaguchi prefecture was the lowest (22.1%).

Income inequality expressed as Gini coefficient were
significantly and positively correlated with the rate of
obesity in men (%) (Figure 1).
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Figure 1. Simple correlation analysis between income inequal-

ity expressed as Gini coefficient and the rate of obesity (%) in
all 47 prefectures of Japan.

4. DISCUSSION

We evaluated the income inequality expressed as Gini
coefficient and obesity in all 47 prefectures of Japan by
ecological study. Positive correlation between income in-
equality and obesity was noted in this study.

Chiavegatto et al. reported the difference between high
and low income inequality areas was statistically signifi-
cant for homicide, ischemic heat disease, HIV/AIDS and
respiratory disease in Brazil [6]. Robert et al. also showed
that community income inequality had independent posi-
tive association with body mass index of black adults in
the US [8]. In Japan, blue collar occupation and middle
household income were found to be associated with high
prevalence of diabetes mellitus [9]. Hasegawa also re-
ported that the relationship between income inequality
expressed as Gini coefficient (2004) and the rate of obe-
sity (2008), and the correlation coefficients were 0.291 in
men and 0.356 in women [10]. In this study, income ine-
quality expressed as Gini coefficient was closely related
to the rate of obesity (men) in all 47 prefectures of Japan.
It is interesting and noteworthy that the correlation coef-
ficient is higher in this study than that in previous report.
Gini coefficient has increased by the repot of Ministry of
Health, Labour and Welfare, Japan [11]. In addition, the
rate of obesity in this study was averaged for 5 years and
adjusted for age. Therefore, the correlation coefficient
between Gini coefficient and the rate of obesity was
higher in this study than that in previous report. Income
inequality may induce the difference of the lifestyle such
as exercise, diet and cigarette smoking. In fact, by Na-
tional Nutrition Survey in Japan, the level of vegetable
consumption in men with low income was lower than
that in men with high income [1]. Fruit and meat con-
sumption was lower in subjects with low income than
that in subjects with high income in both genders [1]. Ta-
ken together, correlation coefficient may increase in fu-
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ture.

Potential limitations still remain in this study. First, we
used an ecological study. The link between income ine-
quality expressed as Gini coefficient and the rate of obe-
sity, which was noted in this study, may not apply for the
link among individuals. Second, we could not obtain the
data of the rate of obesity in women. The third, other
confounding factors i.e. education, occupation, lifestyle
and locations of prefectures were not evaluated in this
study, therefore, we could not evaluate the link between
income inequality and obesity as accurately as we wished.
Further ongoing investigations are urgently required to
prove such a link.
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